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DESCRIP7I<»I 



RADIO BASK STATION APPARATUS AND METHOD FOR PREVENTING 
RADIO FDNCTKW FROM BEING XNTERRXJiPT&D 



Technical Field 

The present; Inven-tlon relates to a radio base stabion 
apparatus for mobile communication and a method for 
preventing- a radio function from being interrupted* 

Background Art 

A conventional radio base station apparatus will be 
described with reference to Fig* 5. Fig. 5 shows a 
conventional radio base station apparatus having a 
diversity reception function for covering a service area 
having three sectors. The conventional radio base station 
apparatus cos^rises a first diversity antenna unit 1 being 
directed towards a first sector, a second diversity antenna 
unit 2 being directed towards a second sector, a third 
diversity antenna unit 3 being directed towards a third 
sector, a first radio unit 4, a second radio unit 5, a 
third radio unit 6, a baseband processing unit 7, a wiring 
interface unit 8, a control unit d, a radio switching unit 
10, and a back-up radio unit 21. Each of the first to 
third diversity antenna imxts 1 to 3 coiqprises a receiving 
and transmitting antenna 11, a receiving antenna 12, and 
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antenna sharing equi.pmen'b 13. £a.cli of the fxrst: t,o tihizd 
radio units 4 to 6 conrprlse a transmitting unit 14, a first 
receiving unit IS^^-'-^d a second receiving unit 17. A back- 
up radio unlt/>^^^cpniprlses a transmitting unit 14, a first 
receiving unk^-^^, and a second receiving unit 17. 

During normal operation of the conventional radio base 
station apparatus , the radio switching unit 10 causes the 
first diversity antenna unit 1 to be connected to the first 
radio unit 4, the second diversity antenna unit 2 to be 
connected to the second radio unit 5, and the third 
diversity antenna unit 3 to be connected to the third radio 
unit 6. 

When one of the first to third ratio units 4 to 6 is 
damaged, the control unit 9 detects a fa ult signal 20 and 



outputs a radio switching si^^l 23 to^^the radio switching 
unit 10. Simultaneously, 9 outputs fault 



information 22 to the baseoand.--signal processing unit 7 . 
The radio switching unit 10 receives the radio switching 
signal 23 from the control unit 9, then causes the damaged 
radio unit to be disconnected from the diversity antenna 
corresponding thereto, and performs a switching operation 
so as to connect the baclc-up system radio unit 21 to the 
diversity antenna corresponding to the damaged radio unit* 
The baseband signal processing unit 7 receives the fault 
Information 22, then transmits a transmission baseband 
signal to the first radio unit 4, and performs a switching 
operation so as to be connected to the back-up system radio 
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UKilt: 21. Further, the baseband signal processing unit 7 
se'bs a received, baseband signal which is outputted from the 
first radio unit 4, to be invalid, and also sets a received 
baseband signal from the back^^up system radio unit 21 to be 
valid. 

However, the conventional radio base station has the 
following problems. That is, if the radio functions are 
not distributed but are concentrated, the risk of the radio 
function becoming interrupted due to damage is increased. 
Thus, the back-up system fimction Is necessary to maintain 
the radio function and thus, a compact radio base station 
apparatus with reduced costs cannot be obtained. 

Further, when the radio functions are distributed so 
as to prevent the radio function from being interrupted in 
the event of a fault, loss due to distribution of the 
functions is caused. Thus, a compact radio base station 
apparatus cannot be obtained at low costs. 

Therefore, it is an object of the present invention to 
provide a compact radio base station apparatus having no 
back-up system for lower costs, by concentrating the radio 
unit functions and by using a diversity function* 

Disclosure of Invention 

According to Claim 1, a radxo base station apparatus 
comprises a mobile communication radio base station having 
a diversity reception function, the radio base station 
coxDprises a pluz-ality of radio units , and each of the 
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pliarall'ty of radao units comprises a. receiving unit in one 
sector, which is connected to an cmtenna in another sector. 

According to Claim 2, in the radio base station 
apparatus, the mobile communication radio base station 
further comprises a control unit for detecting fault 
information of the plurality of radio units ^ and a baseband 
signal processing unit for specifying the radio unit which 
is damaged, based on a signal from the control unit, and 
for stopping a received signal from the receiving unit in 
the damaged radio unit. 

According to Claim 3, in the radio base station 
apparatus, the radio unit coa^rises a plurality of 
transmitting units. 

According to Claim 4, in the radio base station 
apparatus, the receiving unit in the one sector is 
connected to the antenna in the other sector via antenna 
sharing equipment. 

According to Claim 5, in the radio base station 
apparatus, the receiving unit and the antenna, which are 
connected via the antenna sharing equipment, are further 
connected via a divider. 

According to Claim 6, in the radio base station 
apparatus , the transmitting unit is connected to the 
antenna via a mixer and antenna sharing equipment. 

According to Claim 7, the radio base station apparatus 
further comprises a plurality of the baseband signal 
processing units • 



M 0'l-12-28n8:07 iti^MSSM 



BLUMENIS 




5 



According to Claim 8, a method for preventing a radio 
fuxxc^Qxi from being interrupted wlien a communication fauXt 
is caused in a mobile communication radio base station 
having a diversity reception function, coziprises the steps 
o£ detecting a fault signal from a functional unit for 
covering one of a plurality of sectors, transmitting a 
fault notifying signal to a. baseband signal processing unit 
based on the detected fault signal^ and invalidating an 
oui^ut signal from a receiving unit in the functional unit 
in which the fault is caused, based on the fault notifying 
signal . 

According to Claim 9, a method for preventing a radio 
function from being interrupted, when a communication fault 
is caused in a mobile cozmnuni cation radio base station 
having a diversity reception function, comprises the steps 
of detecting a fault signal from a multicarrier-type 
functional unit for covering one of a plurality of sectors, 
transmitting a fault notifying signal to a baseband signal 
processing unit based on the detected fault signal, and 
invalidating an oui^ut signal from a receiving unit in the 
functional unit in which the fault is caused, based on the 
fault notifying sigrnal . 



Fig. 1 /Ls a block diagram showing the structure of a 
base station apparatus according to a first embodiment of 
the present invention; 



Brief' Description of the Drawings 
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Fl9« a b3.cc}c dxagiram sbowlng tlie stixucLufe of a, 

base s'tat^ion apparat;us according "to a second enbodimen-t of 
tihe present i^^ivention; 

F±g. 3^ is a block diagram showing the structure of a 
base station apparatus according to a third embodiment of 
the preset ix^-^^ntion; 

Fig. 4r is a block diagram showing the structure of a 
base station apparatus according to a fourth embodiment of 
the present ±xiv6ntion; 

Fig. ^is a block diagram showing the structure of a 
conventional ba^e'^^station apparatus; and 

Fig- a flowchart of a method for preventing a 

radio function from being interrupted in the present 
invention . 



Best Mode for Eixibodyxng the Invention 

In a radio base station apparatus for mobile 
communication of the present invention, interruption of the 
radio function can be prevented without using a back-up 
antenna, wiring between mobile communication radio base 
station apparatuses, and a dedicated back-up radio unit* 

Referring to Fig, 1, in the radio base station 
apparatus of the present invention, dual -band receiving 
units in one radio unit are connected to antennas in 
different sectors. Consequently, even if the radio unit is 
damaged, the interruption of a receiving function in a 
single sector can be prevented. 
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Tbe xadxo base sto^ion apparat:us of present: 
inv^eni:±on does not need a back-up receiving unit and a 
swi.-bchi.ng'-function unit £or switching a damaged receiving 
unit and tlie back-up receiving unit. 

As mentioned above, in the radio base station 
apparatus of the present invention, since the receiving 
units in the radio unit are connected to the antennas in 
the different sectors, neither a back-up radio \mit nor 
wiring means needs be provided. Even if the radio unit is 
damaged, the receiving function in a single sector can be 
maintained • 

Fig. 1 shows a radio unit in a CDMA. (Code Division 
Multiple Access) system radio base station apparatus 
according to a first embodiment of the present invention. 
Referring to Fig. 1, the radio unit has a diversity 
reception function for covering a service area having three 
sectors. Although the number of sectors is three according 
to the first enibodiment/ it is not limited to this. That 
is, the number of sectors is not limited to three and may 
be plural in the present invention. 

As shown in Fig. 1, the radio base station apparatus 
of the present invention comprises a first diversity 
antenna unit 1 being directed towards a first sector, a 
second diversity antenna unit 2 being directed towards a 
second sector, a third diversity antenna unit 3 being 
directed towards a third sector, a first radio unit 4, a 
second radio unit 5, and a third radio unit 6. Preferably, 
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the radio base station apparatus may further comprise a 
baseband processing unit 7, a wiring Interface unit 8, and 
a control unit 9. 

The first to third dlversl*^ antenna units 
(hereinafter, slmpXy referred to as "antenna units 1 to 3 
have the same structure and, therefore, only the first 
antenna \inlt 1 will be described herelnbelow. The second 
and third antenna units 2 and 3 are the same as the first 
antenna unit 1 . 

The first diversity antenna unit 1 comprises a 
receiving and transmitting antenna 11, a receiving antenna 
12, and antenna sharing equipment 13. The first antenna 
unit 1 is directed towards first sector. The receiving and 
transsLlttlng antenna 11 in the first antenna unit is 
connected to the antenna sharing equipment 13, and receives 
and transmits signals from/to mobile equipment (not shown) 
in the sector 1. 

The antenna sharing equipment 13 is connected to the 
transmitting unit 14 and the receiving unit 16 In the first 
r^adlo unit 4 , separates a received signal from the 
receiving and transmitting antenna 11, and outputs a radio 
transmission signal from the transmitting unit 14 to the 
receiving and transmitting antenna 11. The receiving 
antenna 12 in the first antenna unit 1 is connected to a 
receiving unit 17 in the third receiving unit 6, and 
outputs a radio received signal. Since the first to third 
radio units 4 to 6 have the same structure, herelnbelow. 
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only "the structure of the first radio tinit 4 will be 
described. The second ajid third radio units 5 and 6 have 
the same structure as that of the first radio unit 4 and a 
description -thereof is thus omi.-b'ted. Operations of the 
second and third radio units 5 and 6 are the same as those 
of the first radio unit 4. However, the directivities of 
the first to third antenna units 1 to 3 in the sectors are 
all different^ as mentioned above. 

As shown in Fig. 1, the first radio unit 4 comprises 
the transmitting unit 14, the receiving unit 16, and the 
receiving unit 17. In other words ^ the first radio unit 4 
is a functional unit comprising the transmitting unit 14, 
the receiving unit 16, and the receiving unit 17. The 
transmitting unit 14 in the first radio unit 4 inputs a 
signal outputted from the baseband signal processing unit 7, 
converts a transmission baseband signal for the mobile 
equipment in the first sector into a radio transmission 
signal, and outputs the converted signal to the antenna 
sharing equipment 13 in the first antenna unit 1, The 
receiving units 16 and the receiving unit 17 in the first 
radio unit 4 have the same function. The radio received 
signal is inputted to the receiving unit 16 in the first 
radio unit 4 from the first antenna unit 1 and a received 
baseband signal, which is converted into a digital signal, 
is outputted to the baseband signal processing unit 7* The 
radio received signal is inputted to the receiving unit 17 
in the first radio unit 4 from the second antenna unit 2 
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and t:lie di.g^xt:al si.gnaX xs ou'tpu'tted t-o tite baseband sxgncil 
processing unit 7 . 

The received baseband signal Is Inputted to the 
baseband signal processing unit 7 through the receiving 
units 16 and 17 In the first to third radio units 4 to 6, 
and received data Is outputted to the wiring Interface unit 
8. 

The transmission data Is Inputted to the baseband 
signal processing unit 7 from the wiring Intearface unit 8 
and the transmission baseband signal Is outputted to the 
mobile equipment In each sector and to the transmitting 
units 14 In the first to third radio units 4 to 6. The 
wiring Interface unit 8 Is connected to a host device (not 
shown) and the baseband signal processing unit 7. 

The control unit 9 is connected to each functional 
unit (radio unit) / and detects fault Information of each 
radio unit and outputs the detected fault Information to 
the baseband signal processing unit 7, In other words, 
according to the first embodiment, each of the first to 
third radio units 4 to € has a single functional unit, a 
defect can be detected in each of the first to third radio 
units 4 to 6 having the single functional unit, and the 
individual replacement thereof Is possible* 



The structure of the radio base station apparatus has 
been described according to the first embodiment. However, 
the structures of the receiving and transmitting antenna 
and the receiving antenna, the structure of the receiving 
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unxli, tJie structures of the baseband sl^al processing 
circuit and tlie control unit, as sliowzi ±n Fig. 1, and the 
per£ordiaAee o£ the antenna sharing equipment may be weXX* 
known. Therefore, a detailed description is omitted. 
Incidentally, the first embodiment uses an FDD (Frequency 
Division Duplex) system radio base station apparatus. 

Further, in a TDD (Time Division Duplex) system radio 
base station apparatus, as a different system, in place of 
the antenna sharing equipment, antenna switching equipment 
can be used. 

Hereinbelow, a description is given of a receiving 
operation of received data 31 in the first sector cUid 
received data 32 in the second sector. A description of 
the operation of the transmitting units in the radio units 
and received data 33 in the third sector is omitted. 

First, the normal operation of the first radio unit 4 
and third radio unit 6 will be described. Radio received 
signals a and b, which are received at the first antenna 
unit, are converted into received baseband signals c and e 
by the receiving units 16 and 17 in the first radio unit 4 
and the third radio unit 6, respectively. The baseband 
signal processing unit 7 redlffuses the received baseband 
signals c and e^ which are outputted from the receiving 
units 16 and 17 in the first radio xinit 4 and the third 
radio unit 6, and diversity-^'Combines the diffused signals. 
After that, the baseband signal processing unit 7 outputs 
received data g in the first sector to the wiring interface 
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unit: 8 . Tlie wiring interface unit 8 converts the received 
data 31 in the first sector, the received data 32 in the 
second sector, and the received data 33 in the third sector 
into wiring data, and outputs the converted wiring data to 
the host device (not shown) • 

Next, a description is given of the operation of the 
radio base station apparatus when the first radio unit 4 is 
damaged, with reference to a flowchart of Fig, 6, The 
control unit 9 detects whether or not there is the fault 
signal 20 of the radio unit 4 (step SI) . If the fault 
signal 20 is detected, fault information 21 is sent to the 
baseband signal processing unit 7 (step S2) - Xf the fault 
signal 20 is not detected, the apparatus enters a standby 
mode. The fault signal 20 uses, e.g», a signal indicating 
an out-of*" synchronization state of a synthesizer unit for 
frequency conversion in the first radio unit 4, as a 
detection signal for the occurrence o£ a fault. The 
baseband signal processing unit 7 sets the received 
baseband signals c and d from the receiving units 16 and 17 
in the first radio unit 4 to invalid, based on the fault 
information 21. Further, the baseband signal processing 
unit 7 re diffuses and demodulates only the received 
baseband signal e from the receiving unit 17 in the third 
radio unit 6, which is not damaged, and outputs the 
received data 31 in the first sector (step S3) . The 
baseband signal processing unit 7 rediffuses and 
demodulates only a baseband signal f from the receiving 
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unxl: 16 in the second radio uni-t 5, and outputs the 
received data 32 in the second sector (step 54) . 

According to the first exobodiment, although the number 
o£ sectors is three, there may be many. In the radio base 
station apparatus having a plurality o£ diversity functions 
in the present invention, the second receiving unit shown 
i.n Fig. 1 is connected to an antenna in another antenna 
unit having a receiving and transmitting function in 
another sector. For example, as shown in Fig. 1, the 
second receiving unit 17 in the first sector is connected 
to the antenna 12 in the antenna unit in the second sector. 
Incidentally^ the antenna in the "other" antenna may use 
any of the antennas in the plurality of antenna units. 
Preferably, the connection between the second receiving 
unit in one radio unit and the antenna in the other antenna 
unit may be formed by only one combination therebetween, 
miat is, in Fig. 1^ the second receiving unit in the first 
radio unit (in the leftmost block in Fig. 1) is one of the 
receiving antenna 12 in the second antenna unit 2 and the 
receiving antenna 12 in the third antenna unit 3. As a 
consequence of this combination, the second receiving iinit 
17 in the second radio unit (in the intermediate block in 
Fig. 1) is connected to the receiving antenna 12 in the 
first antenna unit 1. As mentioned above, in the radio 
base station apparatus of the present invention, the number 
of sectors is not limited and there may be many. In the 
radio base station apparatus having a plurality of sectors. 
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'tlie second receiving' unx^ 17 is connected, to the antenna in 
the other antenna unit which is uniquely selected. 
Incidentally, the antenna in the antenna unit, which is 
connected to the second receiving unit, the second 
transmitting unit, etc*, in the following second to fourth 
embodinients is similar to the foregoing. 

Next, a second embodiment of the present invention 
will he described. According to the second embodiment, a 
multicarrier-type radio base station apparatus is adopted. 
Fig, 2 shows the structure of the multicarrier-type radio 
base station apparatus according to the second embodiment. 

As shown in Fig« 2, according to the second embodiment, 
antennas similar to those in Fig, 1 according to the first 
^xn^Dodiment are used, and the number of sectors is not 
limited, similarly to the first embodiment. 

Referring to Fig* 2, according to the second 
embodiment, each antenna unit is connected to each 
corresponding radio unit, similarly to those according to 
the first embodiment. 

As mentioned above, the first antenna unit 1 coznprises 
a receiving and transmitting unit 11, the receiving antenna 
12, and the antenna sharing equipment 13. The first 
antenna unit 1 Is the same as that according to the first 
embodiment. The transmitting antenna .11 in the first 
antenna unit, being directed towards the first sector is 
connected to the antenna sharing equipment 13 , and receives 
and transmits signals • 
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Accoxci±nq tlie second ^ixil:>odijn^nt: , i^he anirenna 
sharing equipment 13 in each sector is cozxixected to the p|Vi^'*^'^ 
transmitting unit 14 in the first radio unit 4 via a rni^f^ ^ 
100, The antenna sharing equipment 13 in each sector is 
connected to the first receiving unit 16 via a first 
divider 110. The antenna sharing equipment 13 in each 
sector separates the received signal from the receiving and 
transmitting antenna 11, The receiving and transmitting 
antenna 11 in the antenna sharing equipment 13 ou'^uts a 
radio transmission signal from the transmitting unit 14. 
Similarly to the first embodiment, the receiving antenna 12 
in the other antenna unit (in the second sector) is 
connected to the second receiving unit 17 in the first 
radio unit 4 via _a second divider 111, The receiving 
antenna 12 outputs a radio received signal* The_B4KfiJ&.J»fiiL. 
and the firs t and second dividers 110 and 111 a re 
electrically connected to the radio unit (fimctional unit) , 
as shown in Fig« 2. 

According to the second einbodiment, the structure of 
the radio base station apparatus is the same as that 
accoz'ding to the first embodiment, excluding the above 
description. The first to third radio units 4 to 6 ar-e the 
same as those according to the first embodiment* Therefore, 
a description of other portions is omitted. Although the 
number of carriers is two according to the second 
eznbodiment , it may be three or more. In this case, the 
number of the mixer 100 and the numbers of the first and 
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second dividers 110 and 111 can be appropriately increased 
or a. divider ajid a mixer of a multicarrier ^ype^ such as a 
(three-or-more) -carrier type, e.g., a (three-carrier) -type 
divider and a (three-carrier) -type mixer, can be suitably 
used. 

According to the second embodiment , ass mentioned 
above, similarly to the first exnbodiment, the number o£ 
sectors is not limited and can be appropriately selected. 
Further, the response and operation are similar to those 
according to the first embodiment, when the first radio 
unit or the like is damaged. 

Next^ e_3 ^'^^ ^ttmW»r.4^HwsT^ of the present invention will 
be described. According to the third embodiment, a 
transmitting system in the apparatus, having a diversity 
transmission function, is further improved. Fig. 3 shows 
the structure of a radio base station apparatus according 
to the third embodiment. According to the third embodiment, 
the first radio unit 4 , the second radio unit 5 , and the 
third radio unit 6 have the same structure as those of the 
first embodiment. Each of the first to third radio units 4 
to 6 compz-ises a first tz-ansmitting unit 14, a. second 
transmitting unit 18, a first receiving unit 15, and a 
second receiving unit 16. 

According to the third embodiment, a first antenna 
unit 1 , a second antenna unit 2 , and a third antenna unit 3 
have the same structure. However, two receiving and 
transmitting antennas 11 and 12 in each of the first to 
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lihird antenna units 1 to 3 are connected to two pieces of 
antenna equipment 13. 

Uhen the flirst radio unit 4 having the above-mentioned 
structure is damaged, a control imit 9 detects the fault 
signal 20 In the first radio unit 4 and notifies a baseband 
signal processing unit 7 o£ the fault Information 22 . 
Operations of the received data are similar to those 
according to the first embodiment/ as shown In Figs. 1 and 
6« The control unit 9 sets transmission baseband signals, 
which are transmitted to the first and second transmitting 
units 14 and 18 In the first radio unit 4, to be Invalid. 
Therefore, transmission data 41 In the first sector Is 
converted Into the radio transmission signal by the second 
transmitting unit 18 in the second radio unit 5 and, 
thereafter, the converted radio transmission signal Is 
outputted to the receiving and transmitting antenna 12 via 
the antenna sharing equipment In the first antenna unit 1. 

According to the third embodiment, the present 
Invention Is applied to the radio base station apparatus 
having the diversity transmission fxinctlon. Consequently, 
even when one of the radio units having the same function 
Is damaged, n ot only can a r eceiving function in one secto r 
b e maintained but also a transmitting function, whi ch Is 
advantageous . 

The antenna sharing equipment with the above structure 
may coxK^rise an antenna switch. Further, the antenna 
sharing equipment can be applied to a radio base station 
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apparatus having two or more sectors by using a. diversity 
having two brandies . 

F inalligL ^^,^-^eM'id»-eiBbod±S5£en't o£ the present invention 
will be described. According to the fourth ^Dobodiment, the 
transmitting system according to the third embodiment is 
further improved. Fig, 4 shows the structure of a radio 
base station apparatus according to the fourth embodiment. 
According to the fourth embodiment, the first radio unit 4, 
the second radio unit 5, and the third radio unit 6 are the 
same as those according to the third embodiment. That is, 
each of the first to* third radio units 4 to 6 comprises a 
first transmitting unit 4, a second transmitting unit IS, a 
first receiving unit 15, and a second receiving unit 16. A 
first antenna unit 1 , a second antenna unit 2 , and a third 
antenna unit 3 have the same structure as those according 
to the third embodiment. Further, two receiving and 
transmitting antennas 11 and 12 in each of the first to 
^hird antenna units 1 to 3 are connected to antenna sharing 
e<^ipment 13. However, the following points are different 
from the structure of the radio base station apparatus 
according to the third embodiment. 

That is to way, according to the fourth embodiment, 
although the two receiving and transmitting antennas 11 and 
12 in each of the first to third antenna units 1 to 3 are 
connected to the antenna sharing equipment 13, as mentioned 
above, the antenna sharing equipment 13 is connected to one 
of the first and second receiving units, or one of the 
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£lrs^ and ^econdL t:razi£m±^^i.ng units in eacli of the fixst: to 
third radio units 4 to 6, via a mixer or a divider. The 



first to third antenna units 1 to 3 and the first to third 
radio units 4 to 6 have the same structures as those 
according to the third embodiment. As a consec^ence, only 
the first antenna unit 1 and the first radio unit 4 are 
described in detail . 

Referring to Fig. 4, the first antenna unit 1 
coasprises the receiving and transmitting antennas 11 and 12 
and the antenna sharing equipment. The receiving and 
transmitting antenna unit 11 in the first antenna unit 1 is 
connected to the first transmitting unit and the first 
receiving unit in the first radio tmit via the antenna 
sharing equipment. However, since the multicarrier-type 

system is adopted, the receiving and transmitting 
antenna xmit 11 in the first antenna unit 1 is connected to 
the first transmitting unit in ^e first radio unit via the 
antenna sharing equipment 13 and^^e first mixer ^100 . A 
first divider 110 is provided at the f ormer-^stage of a 
connected portion at which the receiving and transmitting 
antenna 11 in the first antexina unit 1 and the first 
receiving unit in the first radio unit, via the antenna 
sharing eqpaipment. The first mixer 100 and the first 
divider 110 are connected to a plurality of first radio 
units 4, 4', corresponding to the number o£ carriers. 
The plurality of first radio units 4 , 4 ' , are connected 
to first to N-th (where N is an integer and is eqpaal to 2 



w& tf 1 -1 2-2 8 ; 1 8j 07 m^mrn^^ 




BLUMENiaA0f2!JL^^B 





20 



or more) baseband signal processing unl1:s 1, 7*, ... - As 
men-ti-Qned above, according "bo -blie fourtli embodlmen-b , Uie 
ntunber o£ radxo uni-ts and "tho number of baseband signal 
processing units are determined In accordance wltli the 
nuxnber of carriers. The other structure Is the same as 
that according to the third embodiment. 

In the case of a fault of the first radio unit 4, 
which is connected to a multicarrler-type first baseband 
signal processing unit according to the fourth embodiment, 

control unit 9 detects the fault signal 20 In the first 
radio unit 4 and notifies the first baseband signal 
processing unit 7 of the fault information 22 . The control 
unit 9 sets transmission baseband signals that are 
outputted to the first and second transmitting units 18 In 
the first radio unit 4, connected to the first bas^and 
signal processing unit 1, to Invalid. Therefore, the 
transmission data 41 in the first sector is converted into 
the radio transmission signal In the second transmitting 
unit 18 In the second radio xinlt 5 connected to the first 
baseband signal processing uni-t 7, Thereafter, the 
converted signal is outputted to the receiving and 
transmitting antenna unit 12 via the second mixer 101 fin d 
the antenna sharing equipment 13 In the first antenna unit 
1- 

As mentioned above, since the present Invention Is 
applied to the radio base station apparatus having the 
diversity transmission function according to the fourth 
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enbodlmenii, even if one of the (single-carrier) -type first 
to third radio unit? is damaged, not only can a receiving 
function be maintained in one sector but also a 
transmitting function, which is advantageous. 
Industrial Applicability 

In the present invention, the following advantages, 
that is, industrial applicability, are obtained. 

Fixst, diversity reception through two receiving units 
forming a radio unit is used. It is possible to prevent a 
receiving function from being interrupted in a sector by 
connecting two receiving units to antennas in different 
sectors, even if the radio unit is damaged. 

Secondly, a back-up radio unit as a functional unit, a 
switching function of a currently used radio unit and the 
back-up radio unit, and high-f re<^ency cable wiring for 
connecting the functional units become unnecessary as 
measures against faults in the radio unit. A conplicated 
structure of the radio unit is made simple- 

Thirdly, since neither a switching function nor a 
signal branch function is provided between a sector antenna 
and a receiving unit, the sensitivity of the receiving unit 
can be unproved. 

Finally, since the transmission power of a terminal can be 
reduced, the battery life of the terminal can be prolonged. 



